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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cornea operation 
device capable of performing an operation properly by 
improving correcting precision by the removal of a cornea. 
SOLUTION: The cornea operation device for removing the 
comea by laser beams is provided with an arithmetic means 
for calculating the removing quantity of the comea based on 
the ametropia of an eye to be examined and dividing the 
removing quantity into the steps of plural times for obtaining 
the removing quantities at the respective steps, a controlling 
data deciding means for deciding the controlling data of the 
device at the respective steps based on the respective removing 
quantity, a comea shape measuring means having an image 
forming optical system for forming an index for measuring the 
shape of the comea on the comea, an image pickup optical 
system for picking up the index image formed on the comea 
and a shape arithmetic means for processing the picked-up 
image to detect the index image to obtain the shape of the 
comea, and a correction means which compares an actually 
removing quantity at the step with a planed removing schedule 




based on the shape of the comea measured after finishing irradiation with laser at a step by using the 
comea shape measuring means and correcting controlling data at the next step based on the 
comparison. 
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7*© U --1r*KJ4J|7f%tCirj^ $ n A: ft IS^^tttCg^t ^ t: 
^4$i^^-^^ft!g^r«^S. 

[ 0 0 0 1 ] 30 
*B8ftJi*W^ (r7^u-i's>> L-*cii*Bg(z:'S*T« 

[0 0 0 2] 

u. ftii<^>e3rT/j^is:fk5tr'C3ficti. isM, atiis^T^/s 

Si^rtt"^ P RK?r$i (photorefractives k^raiecxccw) 

ftJi±^>6;^StCl^g|5^-&gttCC^B^3UX'7^ 40 

O. ?IO'<-C07^;;-'7$:pTLAS I K^[S (laser as 
sistfid in-situ keratanileusis) i>^^'hin,XK>i>9 
[ 0 0 0 3 ] £ tc. COM<m&t^^\ -&Jg«Tlg£*C(i, 



4$fe12 002~657 1 9 
2 

[ 0 0 0 4 ] 

Sijt^f<JJ^<..^c:ft!ifiM^:i]lEt:ii, u-lfmSHi] (P 
RK^C(i^liOr.J:]^,^ilKiyc?%. LAS ! \^VktV y y 

[ 0 0 0 5 ] ^^\t. him^mmm^j^cf^^, 

[ 0 0 0 6 ] 

[ 0 0 0 7] ( 1 ) l--- tfjfcCC J: -^^Cftig^rW^r 6 

mmf-- ^ iSjE^s i . ftmmjiJXE^<Di&s € fell 

mm^^^fh, Rum\^^nfcm\^^^iihx\m. 

1/ xnm>fm^mhfmm^^^ t*£.-mh 
mim:mm.m^t. m,^mmfm&^m^'yx^h 

Is. ^<i>nmcm-^\,^x'.xrjAs^ -y ^omm'f- n^m 

[0006] < 2 ) < 1 ) <0fti8* Jrj#.gcc4.?c^r . 

♦1 . m^^mJ[Mm^^mt^^is^1lt^^.^ ^mt^ ^ox 
gx'ft^itcfl5fi£3nfc;^'J 9 Yimmnmis^ift^^t^c 

J: D 6^ f 8^(1^ ^ C i tt ho 
[0009] < 3 > < I ) <om^W^m^i^i$^^X. 

[0010] ( 4 ) ( 1 ) OftJSg^ rj^gtc^a^c^f, 

iriaigi»jif:'^.^i«^Jitc^r i>'agc!:'[£siEi^i^€: 7 ^ 
>o ^^^hfcit^coT^^yi'Vit^^stoxmm^^nh 

1 0 Oil] 
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[ 0 0 12] I {t^iirm^i^Vfh^j . x+^>-7b-i?' 
[00 13] 7-A^2i*. ii2cc^j^'rJ:^CC. X*lfil 

r - Aggft^ 5 1 tc J: la 1 o>73\p\ < ifi^ccjft u *ceg lo 

ttn]6feT?*>^>. 52, 53l±^-:$?^>. 

[ 0 0 1 5 ] ^ 1 (Dit^mjy^mmmt 

^^^m 3 tcg-^iJC-T JsiB^'ri>o 1 0 i* 1 9 3 a m<^?S 
J*-? J- + r.^ -7 1- tiiSTT 1> U -l^'^aS'C^^o 
u-ifjfe^«S 1 0;^^.i^^:^f^tcasi$nA: t^-A 
ii. Xv-W 1 2cCc^:D^St$n. ^^^-7- 1 3 30 
r'3 6tC9 0^^cfiHCigl-t5n^o ¥Sa5''-1 3ii:^ 
V 1 4 J: ♦} W^i^^i>9^t\ii7^t,:,immX' 

[00 16] 1 Sli-V-rf-i'D-r-i^f^O. 
s>a -f - ^? -aa&SS! ! 6 U: J: *^^7eiB**^-{<: l/f 
lilf£|g«i^n. u-i?'fc'-A-&je^JiD cellist €i>o 

iTki'^'-CA^o 40 

[0017] 1 z\tr-^\y-i^^^^m^^m^icmm^ 
^oisJiRfi^r^'-j-^vr-^D. r^'^-^i-Sgasui 9tc 

U<oii0[ts^khnh^ 22, 2 3i*i^'-.^(^):^i^«:]s: 
u hr.»<'-f^ + 2 0 **sia(^)ft§SE c±tcffi:i?r* 

[00 181 251*1 93 iunOxtt'^U'-iftr-i. 50 



1^0^32 0 02 -6 5 7 1 9 
4 

^^-•C*)*!. Sf!;^>X2 4*g"cU-l7'b'-Aii$' 
'Vi?a^:?i>5'7-2 5^J:»J9 0^ eiai^tiCftJiE 

[0019] ^A^U'<'?^^^y-Z^<r>±.-niCkmW. 
tT2 6. 75t«9b>X2 7. 5Sf«glSC3i0^igg$n*c 3 

. 5 - 3 0 (om^Uiii^^c.\m\^ u > X 3 1 . 

-3 2. CCD^>*5'3 3i0^idg?nxt^^>o CCD:^ 

>*7 3 3a>fflt^4*ii«^lJYg|i3 4tc:iSis$nt:^aD, ft 
[0020] y-iifOH^a^^v-z ^(Dyisicitt, w, 

^SHrtcCSdg^n^ A 'J vm^iL^ThA 0 a , 4 0 
\yi)K 7ff'S9U>X2 7C^7\:f4^:l*^•C£^7^^;1^^<:|2S$ 
n-cc^^o C©:^ U r W3iit^^A 0 a . 4 0 bli, 

4. »j V h JfiS;*=^^S4 0 a . 4 0 b li, 
S'r^M^^>:^4 1 a, 4 11), 3>r>l7-l/>X4 
2a, 421). »J hiS:f#'^:X 'J -^f H54 3 a , 

4 3 b, tg|;U>X4 4a, 4 4 i)^-^^S.>a$n^o X 
y -? hfi4 3a, 4 3 l)v*. «$cc+:¥:x U •;f ^ X'-ti: < fife 
i^KcC'Xy h C*>MC^ X»J-.. hg4 3a. 4 3l)li 
ia|;u>X4 4a. 4 4bi<:?*(./rft!SEc<i;ftfft^irii 
SlSf^'tC ^ ♦! . ^fl>+:^X 'j h (Df«i*M.li9 U > X2 7 

^, Sfc. CCD:^>'5'3 3COjt{^S^>f|t<^U>X3 1 

cc<^:DW«9i^>X2 7(07fe*4±a>e> h{ig<ttt{atc$ 
nT4^ 0, C C D^->: ^ 3 3 li X 'J -? vmi9-(0^^% 

[002 1 ] 5 0 \t U'-if Ttiffl 1 Q'^mu^^nm 
t^W^Uxh^o ^tc. &J«ai«5 0(^:ii3>fj.-^ 
9. ? hx-i' v^*8, =i>hD-^63(>«SfiS33hrc^ 

[0022] ^ti^a, I^MlSt-'iililn^^^tBSUciti^^ ^. 

cnir^iii^ACC J:^^*l^3ai9 - 1 4 9 9 1 4#'ii 
[00231 -*ia^«<:iS4gg©fi4f^-Sr|H?Sf 

i>, ccx{tm^o>mmmi£^mi>^^toxmmt 

[ 0 0 2 4 ] S r, «iEM*T:^^B5SiiS07^v# 

[ 0 0 2 5 ] iTiSti. pgs[gi^3 (C«^: D.^m^or:'gM^ 

ft^iist/ncd-^ib, i^a-Yx^v •;f^^7«rSffOTr- 
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:b 7s mm^ ? 6 a uxr- A3feiasB5 ^±t 

0 a . 4 0 I) J: o^cS:?;^ n-S A »J h ^-SrK 

ia-r-5>!>^ ^ii^ssE c vm.\yxw\mu3 ^ 

iXbxm^ (a ) <7)R«it^0C'AiJ h^-l^? 1 ail/ 10 

iPh<0^') V V^iymWC 134 (a ) <J>Wi^iK<0^'} 

•i' h^-^>7 1 bit./-Cli-^$n^. 7 2li, 

^ >7 1 a . 7 11) <0^^yX-^y.rh D >"C 

tC^-Sxt, E:$^6<t):^U h^'i>7 1 a iGiO'^<^>x 
U-;» h5''Y>7 1 Dli. @4 (a> <C'J:^ccft!^ii..°(i 

tc*-S<t, 04 (b) <^<^:^>cc2-*©;^y Y^-Ol 
la, 7 1 bv^fSnrm^^o Sfcft!8Ec3«>^2(0± 20 

*«':^«J ;? ^7'r>7 1 a, 7 1 biO^xMorg^&o 

[0 02 7] r^'/>->h^*7$tryc:6. =!>hP- 

7 6C!:'X^-;5^6b^^^U*C, l--1fHS^mC^!^it^4^ 30 
(J>iiJ5E^^i^. 5t5L/<i*. 04 (a )<^)i*li^:ggA^ 

«^fi£5nA:A«J ^^^>7 1 a. 7 i bliCCDp^>* 

55>^7 ^ > h tts^Sii i *..r fiffTES-^-oi^ftrfsiao' 

T^IsHC«iX|5S!)$ SSttStCC C D ^ 3 3 tc 
f§{Sdnfcilli:^^iiftjliifTg|i3 4 ccA:^$n^. 
[ 0 0 2 8] ft^±tCfi^6£5nA: A 'j h 7 > 7 l 
a, 7 1 btCc^:->t:ftii?f^}7:«:S!l^1*'S:^ft^gE?l^f 40 
^l^-?hm^1ft^^4 0a, 4 0b:$'^)<:DA 

(fcOhiig) icab^i^ricii, @5 (a ) <^>«^:^cc2 
yYy^yl la, 7 1 bi*4>ii:*iSiiiLo±T? 

\t. S5 (b) cC'J:^tc2*<DAU h^'^>7 1 a, 
7 1 b(i4]'C«IASiL0 9>)6f£n&, CCC-i», 't'^^ili 
iPh(D^y^ 'J h ^ >7 1 a . 7 1 bCD?&^|Q a , 0 

b kt^i^ii(^<oumis^{iimyy>h<om&Mt^c.^in bx& 



[ 0 0 2 9 ] c CC'-A ^) y h =&HgsS®-c*^ftI»±i<:Sg; 
r-Si, <-(?>jf^J7^ii06cC'c^:^tcfleSiv^>o @6tcid 
l^'C. iT^iCv^^LoiA'j ';>h5''Y>7 1 ac^NDx-;? 

^ h^^>7 1 a±cC'5^l&<D.«^^feW6ft!S]S$ 

S5:±T$iink3:. ^<om4 i b ) li.U { c ) 'C^f>l/fc 
$D< . A 0 h '7'<>7 1 a . 7 1 b OC'^ISCigiO^aJb 

[0 03 0] C<D^'yUm.m^m^r (iii^^tfTS|i3 4'C 
A 'j h ii«;5i-^ft?*T $ n^-cf^i, 2 > b- a - ^ 9 c^: ^ r 

[ 0 0 3 1] ftlS^Jl:*:<^^JlE?%. v ? Vy^-i 

:x-s g) 1/ f - A ^0 ^> r > i^-v^iimc wift 
++>ri>> Cite, -Y^'-t^D-^-^? 1 sc'pstd 

i^m^^ - 1 1 4 0 8 3-^>2^lB^«BB> , 
[ 0 0 3 2 ] C C X\ i^.m^^(f>^WX'\ts U -17'Bfa: 

^isr. 1 n ecc- b -'^mimf-'m^A { ^es > <^> 
rt«:■7il^:^i^^c^:^tcs&^*^nrl'^, iiilgcc'U'-i?' 
KjtmT l.y<:^, r ^ ^' > > h ^tf ^ Ai^fecc:^ ^ * 

[0033] 2 gigfl) U— !f mtCidti-fe^^Wr^fiO 

\t. 

K = S1 VS 1 
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[0 03 4] 2i«ie(ou-ifss^T?w^$n^>'s^eii 
SI -SI '*c*o. 2mBo>i'^-^'mMX'mom 

Sx= (S t -s 1 ' > /K 

[ 0 0 3 5 ] C ©J; ^ t^cbX 2 mecr;. u-i^se|f c(^>T- 

I i) 0 3 6] 2 iig^D U— tfpm. Piar 5^ > > h 

mr^ctifixf^i>o ccxmM («iEfi) d^i^si. 
rv^nii:, mixi^-'^m^i^^m^i^'^^cbxtM. 

[ 0 03 7] U±0>'^lEmf'Chi^Xkt. l--1fHSSi^ 
2l«iJ-:0?<cc:l§l5gcc»Silbr^f '7'C*.M< > «cc-*i^ 

[0036] iSLm»iE^^^xmmofci>y 

[ 0 0 3 9 ] S tc. ±ia'Ck*P R KiC-?\.^X'sm Uc 

f>y LA s j Kmii<om^^y ^ :f%:mi.^fc»X'i-- 

7 Y - K ^ $ ^) C i t^X ^ h o 
[0 04 0] ttc. iiaC'Sftefi^flj'COC'fta^^tti^^* 

^^Si*, >Pt.U9 U > X 2 7 (Zr-^lalil 0 ;^ U h jfe^^ 
.^4 0 a , 4 0 h^mmSh^m^'mi. »J '? hSg; 

fiirhct x^m>±m&^s^'m.ir^x ^ \,x <>A 

[0 04 ! ] km&mymit^mt. r^^>*> 

F 7tcc■^g:S;jfe^^^^4 0 a , 4 0 D i^Slirtc^fl^tcaft 
r. 10 0 ii}^afi:Si*^sr% i o i 



8 

igs«T?^ 0 . Wfkmmitim i o 2 i0^f5>igSK 1 0 1 

mmo. 0 3cclJ:-r*f.'8!jU>X2 7© 

tijffi©CCD*>^ 1 0 5%*. *tfeU>X2 7«:'*^«r 

tfe^^c^g«^al5«^.^ 1 0 oi*ti/i;;:i:7i:^±ccs2g$n 

iHi«?*TSC3 4 C D * > ^ 1 0 5 ^CiSSU/^citS-^^*? 

10 ilgi^ ^SJ^'C &fc. U A: r ^ > > h 

gB*<<:(iA U hS:S;:«;^^4 0 a, 4 0 b<omm > 
74 1a. 4 1 b^^^Hr^o ^b^c*^, Bg^Ttail 0 

2 ^^J'fjfcSai 0, C C D 7 1 0 5<^>|ijtC5Jtljfc.«: 

[0 04 2] 

m 1 ] ''mm^M^&xihi>mmmR(Dmm 

[®3] •'^m(Dmmmxih6mfmB(o%^^ 
Rmmikmmx'h^, 

30 [05] ^fi±«cl8:S!;<./^c;^ »J vVy-^ >^^mri>m 

[@6] ftii±<CtS:gU/:rc:^»J v Vy'^>^tmr^m 
X^6o 

[@7] ftjijB}«ay^jfe^.^(ostopii^:5^v'^'aK@r'^ 

3 nm^ 

40 33 CCD*>7 

3 4 Hi^jliifvgp 

4 0a, 40b X'J-.. hifS!;jfe^* 

5 0 

5 3 ziit^^mm^ 

7 1 a, 7 1 b h7^> 
100 i^mSifiHt^Ik 
105 CCD*>*7 
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